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Chemical Composition (wt%) Average particle

Phase Si Al 0 N

size (um)

Si;AION;, 469 103 7.1 330

0.54

[SiAION Powder ]

Y203
MgO
Zr02

: 3, bwt%
125, 5wth
125, 5wty

Ball milling

Hot pressingl

Sintering temperature : 1700°CX%2h in N2

Pressing pressure : 40MPa
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Sintering Aid  Density  Relative Bending Strength®  Vickers Hardness Fracture Toughness

(g/cm®)  Density(%) (MPa) (GPa) (MPa-m'/2)
3wWthY,0; 318 9993 590 (n=9) 14.7 36
Swi% Y,03 3.20 99.90 700 (n=11) 141 3.8
2.5wt% Mg0 3.14 99.35 570 (n=8) 156.2 3.2
Swt% Mg0 3.15 99.35 420 (n=9) 15.1 3.8
2.5wt% Zr0O, 3.19 100.00 490 (n=10) 15.8 3.0
Swt% Zr0, 3.22 100.00 420 (n=8) 15.7 3.1

% 4-point Bending Strength at Room Temperature
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Hot Pressing of Combustion Synthesized 8 —SiAION Powders
— Effect of Sintering Aid on the Mechanical Properties—

Masahiro YOKOUCHI, Yousuke ONO, and Kouki SHIMIZU

The combustion-synthesized of B-SiAION powders were sintered by hot press. The effect of sintering aid
(Y203, MgO, ZrO2) on the mechanical properties (4-point bending strength at room temperature, Vickers
hardness, fracture toughness) has been studied in detail. Any sintered bodies which were added such as
sintering aides, were fully densified by hot pressing. The sintered body added 5wt% Y203 had a 4-point
bending strength of 700MPa. The sintered body added 2.5wt% ZrOzhad a Vickers hardness of 15.8GPa.
The sintered bodies added 5wt% MgO and 5wt% Y203 had a fracture toughness of 3.8MPa + m'2. The
results of these mechanical properties suggest that the most effective additive was Y203 for using hot

pressing method.
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